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TEST DRILLING FOR COAL IN 1982-83 IN THE JEFFERSON
NATIONAL FOREST, VIRGINIA

Part 2: Analyses of coal cores from the southwestern
Virginia coal field

Frederick 0. Simon and Kenneth J. Englund
U. S. Geological Survey

Introduction

In 1982-83 the U.S. Geological Survey (USGS), in cooperation with the Bureau of
Land Management, drilled 13 coreholes in Dickenson, Lee, Scott and Wise counties
of the southwestern Virginia coal field (figs. 1-3). These coreholes penetrated
in descending order, the Wise Formation, Gladeville (?) Sandstone, and Norton,
Lee, Pocahontas, and Bluestone Formations. The detailed stratigraphic analysis
of the cores and geophysical logs of the coreholes are presented in Part 1 of
this series of reports (Englund and others, 1983). Samples were analyzed by
Geochemical Testing, Inc., Somerset, Pennsylvania, under contract to the USGS
and include proximate and ultimate analyses, calorific value, forms of sulfur,
ash fusion temperatures, and free swelling index.

Additional data for the southwestern Virginia coal field are available in USGS
open-file reports and coal maps (Englund and Teaford, 1980; Meissner, 1979;
Meissner and Heerman, 1982; Zubovic and others, 1979, 1980), a report by Virginia
Division of Mineral Resources (Henderson and others, 198l), and U. S. Bureau of
Mines Technical Papers (Fieldner and others, 1926; Snyder, 1926).

The assistance of J. M. Back, T. M. Kehn, R. E. Thomas, J. C. Weber, and J. F.
Windolph, Jr. with the collection of coal samples during drilling is gratefully
acknowledged. .

Sampling and analysis procedures

All analyses presented in this report are of drillcore samples and, except for
samples w219798-800, represent the entire thickness of coal for each bed at that
locality.

Coal cores were sealed in polyethylene for transportation to the laboratory. Con-
tinuous and discontinuous partings 3/8-inch or greater in thickness were discarded
prior to crushing. Crushed samples (~1/4-inch) were divided into four splits.

One split was sent to Geochemical Testing, Inc. for the determinations presented

in this report. A second split was sent to the USGS Branch of Analytical Chemistry
for major, minor and trace element analysis. The third and fourth splits were
retained for petrological analysis and for storage respectively. All analytical
procedures used by Geochemical Testing, Inc. are described in part 26 of the Annual
Book of ASTM Standards (ASTM, 198l1); these procedures will not be repeated here.
The petrological and major, minor, and trace analysis results are not a part of
this report.
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Figure 1. Index map of southwestern Virginia coal field (shaded).



? 5 Miles
1 1 1 1 J

| LI LR ]

0 5 Kilometers

EXPLANATION

U.S.G.S. 7.5-minute Quadrangles
1. Elkhorn City, Ky.-Va.

2. Clintwood, Va.-Ky.
3. Jenkins East, Va.-Ky.

82° 22'30°
37° 22°'30*

82° 15'00°

4

/

I'd

. 37° 22'30%

/

/  BUCHANAN

./

/7

82° 37'30°
37° 15'00°

82° 30'00*

37° 07°30°

82° 37'30°

WISE COUNTY

82° 30'00°
\\

\

\
\

82° 22'30*

DICKENSON COUNTY

N COUNTY

37° 15'00°
82° 15'00°

37° 07°30°

Figure 2.

National Forest, Virginia.

Location of coreholes in the Pine Mountain area, Jefferson
Stippled pattern indicates

approximate areas of Federal mineral ownership.
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Explanation of tables

Table 1 briefly describes the 53 samples from the southwestern Virginia coal field.
All samples, except for No. W219799 which was too small, were analyzed. Apparent
ranks were calculated using the data in Table 2 and the Parr equations (ASTM D388-77)
and are listed in Table 1. All coal samples are classified as high-volatile A
bituminous coal. Proximate and ultimate analyses and calorific value for each
sample are listed in Table 2a. Data are presented three ways: as received,
moisture-free, and moisture- and ash-free. Air-dried loss, forms of

sulfur, free swelling index and ash fusion temperatures for each sample are listed
in Table 2b. A statistical summary of the chemical data of the 52 analyzed samples
from the southwestern Virginia coal field is given in Table 3; the geometric means
for 369 bituminous coal samples from Virginia were calculated using the National
Coal Resources Data System (U. S. Geological Survey, Reston, VA) and are given for
comparision.

Discussion

The coal beds sampled in this drilling program in the southwestern Virginia coal
field are similar to the high-volatile bituminous coal beds sampled previously in
Virginia. That is, on an as-received basis, they are greater than 13,000 Btu/lb.,
contain less than 1.0 percent sulfur and contain less than 10 percent ash. Two
samples contained greater than 5 percent sulfur: one of these (w219349) is from a
thin (14 inches) split of the Little Fire Creek (?) coal bed; the other (w219798)

is a 6-inch bench sample of the top part of the Upper Banner coal bed which was
separated on physical differences. The bottom three inches (w219799) of this latter
coal, also separated because of physical differences, was not analyzed. If the
sulfur content of samples w219798 and w219800 are averaged, the mean sulfur content
of the Upper Banner coal bed at this location is 3.2 percent. The ash content of
w219795, a canneloid shale, is greater than 50 percent and is classified as a shale;
three other samples have ash contents greater than 20 percent (w219402, w219404 and
w219590). All coal samples analyzed from this drilling project are classified as
high-volatile A bituminous (hvAb) coal. Four samples have free swelling indices
less than 4.0.
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Table 3.--Arithmetic mean, observed range, geometric mean, and geometric
deviation, of proximate and ultimate analyses, heat of combustion, forms
of sulfur, and ash-fusion temperatures of 52 coal samples from the south-
western Virginia coal field, Virginia.

[Al1 values are in percent except calorific value, ash-fusion temperatures,
and free-swelling index and are reported on the as-received basis.

°F = 9/5°C + 32; Kcal/kg = 0.556 Btu/1b.]

Observed range

Geometric mean

Arithmetic - Geometric Geometric (369 samples
mean Minimum Maximum mean deviation from Virginia)
Proximate and ultimate analyses (%)

Moisture 2.26 1.07 3.79 2.16 1.36 2.41
Volatile

matter 35.54 19.29 43,90 35.29 1.13 28.49
Fixed

carbon 52.29 18.02 59.79 51.66 1.19 55.88
Ash 9.91 2.10 61.55 7.62 1.97 8.41
Hydrogen 5.16 2.64 5.63 5.13 1.12 4.87
Carbon 74,07 28.24 82.43 73.33 1.17 73.35
Nitrogen 1.52 .71 1.97 1.50 1.19 1.33
Oxygen 7.70 2.81 9.67 7.58 1.21 6.91
Sulfur 1.64 .50 8.78 1.29 1.90 0.93

Heat of combustion (Btu/1b)

Calorific

value 13265. 5020. 14670. 13133, 1.17 12994,

Forms of sulfur (%S)
Sulfate 0.02 .01 0.05 0.02 1.66 0.02
Pyritic 0.81 .02 5.38 0.37 4,20 0.24
Organic 0.81 .04 3.39 0.72 1.73 0.56
Ash-fusion temperature (°C)

Initial

deformation 1304, 1045. 1540, 1296. 1.12 1298,
Softening

temperature 1362. 1070, 1540, 1355, 1.11 1341,
Fluid

temperature 1413, 1140, 1540. 1407. 1.09 1389.
Free-swelling

index 5.2 .50 7.0 4.8 1.6 6.5
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